Background and Aim: Smoking before, during and after pregnancy leads to detrimental outcomes on maternal and foetal health and represents an important public health issue. This study aims to evaluate the prevalence and correlates of smoking before and during pregnancy in a sample of Romanian women.
INTRODUCTION
Smoking is one of the major modifiable risk factors, responsible for the premature death of nearly 6 million people worldwide and considerable economic costs to health systems (1) (2) (3) . Among women, smoking is associated with an increased risk of breast cancer, cervical cancer, ovarian cancer, infertility, and early menopause (4) . Smoking is of special concern to pregnant women, as this behaviour affects not only the mother's health, but also the health of the foetus (5) . Serious complications include the risk of placental abruption, anaemia, small for gestational age newborns, premature birth, eclampsia, and placenta previa (4, (6) (7) (8) .
Pregnancy represents a major life event that requires a mother to assume a healthy lifestyle to increase the probability of healthy development of the foetus and long-term well-being of her child. Despite the importance of good health for herself and her children, smoking during pregnancy remains a global problem, especially in Europe (10) .
Borland et al. (11) has estimated that 10% to 27% of pregnant women in the European Union continue smoking during pregnancy. In Central and Eastern Europe, especially in the former communist countries, smoking prevalence increased in the 1990s, particularly among women (7, 12) , with the exception of Croatia and the Czech Republic (10, 13) . In a nationally representative study conducted in Romania by the Ministry of Health in 2003, 27% of women between the ages of 15-44 years were current smokers (14) , despite a declining trend of smoking among the general population in Romania from 35% in 2000 to 26.7% in 2011 (12) . Smoking trends among females of reproductive age have stabilized in the past ten years. In 2007, smoking prevalence among women was 34.8% for females aged 15-24 and 32.9% for females aged 25-39 years. In 2011, the prevalence of smoking was estimated to be 36.3% among women 25-44 years old suggesting a potential increasing rate of smoking among women (14) . Munteanu et al. (15) reported that 24% of 160 pregnant women in maternity wards in Bucharest were smokers, consistent prevalence with the findings by Moga and Preda (9) , who reported that 24% of pregnant women were smokers in a much larger sample (n = 23,000). The study by Meghea et al. conducted in the Transylvanian region of Romania showed that 41% of investigated women smoked before pregnancy, 15% continued to smoke during pregnancy and 26% quit upon finding out about the pregnancy (16) .
Lack of national data on smoking during pregnancy in low and middle income countries limits the capacity to compare data from high income countries to low income ones (15) .
Tobacco prevention and cessation campaigns should focus on improving pregnancy outcomes in lower middle income countries in the future (3, 17) . Therefore, the objective of our study was to identify the relationship between socio-demographic and health behaviour variables in pregnant women from Mures County, Romania, who continued to smoke or quit smoking during their pregnancy. This project was undertaken as formative research for the development of a locally-tailored intervention to promote cessation among pregnant women who smoke.
MATERIALS AND METHODS

Setting and Population
We conducted a cross-sectional study on 1,278 women who had just given birth and were in the hospital post-delivery under routine care and observation. The hospitals are located in TirguMures, a city within the Transylvanian region in Romania with a population of 140,000 citizens. The hospitals predominantly serve residents within the city, but rural residents in surrounding villages also use the hospitals for delivery. Two hospitals are state-run and available to all pregnant women regardless of their ability to pay. The third clinic is private, and serves persons who can pay or have private insurance.
The research was approved by the Ethics Committee at the University of Medicine and Pharmacy, Tirgu-Mures as part of a larger study on building capacity for tobacco research in Romania. We obtained written informed consent from our subjects and all data were anonymous. Data were collected during a 9-month period (2013-2014) by trained data collectors who conducted interviews with the participants. Survey response rate was 91%. Non-participation was due to refusal of the patient (8.6%) or due to medical complications that prevented their involvment (1%).
Measurements
Descriptive statistics were used to determine the prevalence of smoking during pregnancy and to estimate the prevalence of potential risk factors for continued smoking.
Socio-demographic Characteristics of Respondents
We measured the following characteristics: age, level of education (≤ 8 grades, high-school, college and university), selfidentified ethnicity (Romanian, Hungarian, Roma and other), employment status prior to delivery (employed vs. unemployed, the latter including homemakers without income), and family income (under 50 Euro, 50-100 Euro, 100-300 Euro, 300-500 Euro, and 500+ Euro). We also assessed the lack of household facilities (central heating, water, gas stove, electricity, fridge, TV) vs. families with households that have such facilities as well as home ownership (no vs. yes). Place of birth was defined as a public or private hospital.
Health Behaviour Variables
Alcohol consumption was measured by asking "Number of alcohol-containing drinks consumed weekly during pregnancy?" Due to the limited number of affirmative responses, the data were dichotomized into "yes/no". Physical activity was asked by the following question: "How often did you exercise during pregnancy?": 2-3 times/week, daily.
Smoking During Pregnancy
Smoking during pregnancy was determined by several questions. First, women were asked, "Have you ever smoked a cigarette?" (yes/no). For anyone who had ever smoked, we asked, "What was the number of cigarettes smoked per day?". Also, the smokers were asked "What was your reaction to smoking after hearing the news that you are pregnant?" with the following answers: "I continued smoking in the same way", "I reduced the number of cigarettes", "I quit smoking immediately". Using these responses from these questions, women were classified into three groups: "non-smokers at the time of pregnancy", "smokers who continued smoking during pregnancy", and "smokers who quit".
Neonatal Outcomes
We assessed neonatal outcomes across the three groups of non-smokers, continuous smokers during pregnancy, and quitters. Variables included total weight of the newborn (in grams), percentage of women who gave birth to a low birth weight baby (defined as < 2,500 g), and the percentage of women who gave birth preterm (defined as < 37 weeks of gestation).
Statistical Analysis
Descriptive statistics were used to determine the prevalence of smoking and potential risk factors for continued smoking and quitting. Chi-square tests for nominal variables and ANOVA tests for continuous variables were used to assess the bivariate relationships between risk factors and smoking outcomes, unadjusted for potential confounding variables.
Two multivariable logistic regression models were used to assess the odds of continued smoking versus quitting and the odds of continued smoking versus never smoking incorporating the socio-demographic and health behaviour measures into the model. Analyses were performed using SPSS v22.0 statistical software.
RESULTS
Description of Sample
Women were on average 29.47 years old (SD: 5.51), married, and had 2 children (range 1-9). The majority of respondents were self-identified as Romanian (64 %), followed by Hungarian (30.5%), and Roma (5.5%) (12) . More than one-third of our subjects attained less than high school level of education. Approximately 24% of women were not working when they learned they were pregnant. Family incomes are low with more than one-forth of women reporting a monthly income of less than 100 Euros and one out of 10 families live in homes without basic facilities (e.g. plumbing, heating, etc.). Approximately 71% of the women gave birth in a public hospital.
Smoking Status before and after Pregnancy
Thirty percent of women participating on our project were smoking at the time they learned they are pregnant (n = 381 women) with about half of them smoking fewer than 5 cigarettes per day (51.2%). Only 2.36% of smokers reported smoking a pack or more of cigarettes per day prior to pregnancy. Among smokers, 56.69% quit immediately upon learning about their pregnancy. Of those who continued smoking (n = 165), 52.72% reduced the number of cigarettes smoked from the first to the third trimester. The remaining 47.72% continued to smoke at the same rate as before their pregnancy.
There were significant differences in birthweight of the newborns by mother's smoking status. Women who continued to smoke during pregnancy were significantly more likely to have a low birth weight baby compared to those who never smoked and who quit during pregnancy (never smoke -3,136.59 g, continued to smoke -2,971.5 g, quit = 3,172.04 g; p = 0.001/p = 0.002).
In bivariate analyses, women who continued to smoke during pregnancy were significantly more likely to be self-identified as Roma, to be unmarried, have lower levels of education, have higher rates of unemployment, have lower incomes, lack utilities in the household, and more likely to consume alcohol and coffee while pregnant. They were also significantly more likely to have low birth weight babies than women of the other groups (never smokers and those who quit). who stopped smoking upon finding out about the pregnancy (n = 216); and women who continued smoking during pregnancy (n = 165) vs. non-smokers (n = 897). Women who were unemployed (OR = 13.2, 95% CI: 3.90-44.79) and women with facilities in households smoke more during pregnancy (OR = 0.12, 95% CI: 0.02-0.55). Family income under 100 Euros/month during pregnancy had higher odds of smoking during pregnancy vs. quitting (OR = 3.01, 95% CI: 1.02-8.83) and vs. being a nonsmoker (OR = 2.23, 95% CI: 1.06-4.72). Women who consumed alcohol during pregnancy had higher odds of smoking during pregnancy vs. being a nonsmoker (OR = 14.5, 95% CI: 4.97-39.6). There was no association between pre-term gestation and physical activity and smoking status during pregnancy.
Factors Associated with Smoking Status during Pregnancy in Multivariable Models
DISCUSSION
In the former communist countries of Central Europe, prevalence of smoking among females rose after the transition from centralized to market economies. In Romania, the increase was dramatic, rising from 11% to 25% between 1989 and 2000 (10, 18, 19) . The prevalence of smoking among women remains high in Austria and Greece (40%), followed by Hungary and the Czech Republic (over 30%), and lower in Croatia (4, 20, 21) . Similar studies have been published on the prevalence and correlates of tobacco use among pregnant women in Romania (9, 12, 16, 22, 23) . In our study, 30% of women smoked prior to pregnancy and 12.9% continued to smoke after they learned they were pregnant. The other Romanian studies reported smoking prior to pregnancy ranging from 24.1% in 2007 (14) to 41% in 2010 (16) and during pregnancy from 24% in 2008 (9) to 15% in 2010 (16) . In a Polish study conducted in 2008, smoking rates among pregnant women were 25-30%, a percentage which increased to 33-41% after applying a biochemical test for validation of nicotine metabolism (24) . In Hungary, 26.1% of women continued to smoke after they found out they were pregnant (25) .
Like previous studies, we observed especially high rates of tobacco use among pregnant women self-identified as Roma in unadjusted, descriptive analyses (7, 16, 22 (7) confirms the need for community interventions to address poverty as a key determinant of poor health outcomes in this community. The association between continuing smoking in pregnancy and low birth weight (LBW) was also highlighted by our study. While this study adds to our scientific understanding on the prevalence and correlates of tobacco use among a sample of pregnant women in the Transylvanian region of Romania, there are important methodological limitations. Specifically, we conducted a cross-sectional survey, which limits causal inference. Moreover, we surveyed a convenience sample of women from a concentrated geographical region, which may not be representative of the population of pregnant women in Romania or the population of women of childbearing age in other Central and Eastern Europe countries.
Implications for Practice and Policy
Our data reveal a high prevalence of pregnant women who smoke daily in Romania who endanger not only themselves but also their children' health. Importantly, women who continued to smoke during pregnancy were significantly more likely to give birth to low-birth weight babies than non-smokers and quitters. Babies born with low birth weight are more likely to have significant health complications and the costs borne by the health care systems and health ministries can be extraordinary. Therefore, tobacco interventions that are evidence-based and can promote cessation among pregnant women should be a high priority (1, 26) . For example, health providers may promote cessation by offering cessation advice and assistance, including behavioural counselling and promoting the national quit line. This will require proper training of healthcare providers including physicians, nurses, pharmacists, dentists, etc. who are taking care after pregnant women. Moreover, policy makers should prioritize cessation services by supporting the national comprehensive cessation programme through adequately staffing the national quit-line, making available pharmacotherapy to support cessation, and by mandating tobacco cessation training by all medical providers. Finally, policy makers are well-advised to adopt the broader goals of the Framework Convention on Tobacco Control, which Romania ratified in 2011 to ensure comprehensive tobacco practices and policies to reduce the health, social, and financial burden of tobacco-attributable disease.
